Introduction: Non-communicable diseases (NCDs) are increasing as the main cause of death, disability, unproductivity and indisposition in Ethiopia.
.
NCDs account for 34% of the annual total deaths in Ethiopia (World Health Organization, 2013 ) with a study in the south west (Asgedom, Gudina, & Desse, 2016) indicating the growing prevalence of risk factors, such as physical inactivity (17%), unhealthy diet (27%), hypertension (9.3%), smoking (9%), blood glucose (8%) and alcohol consumption (7.3%). A cross-sectional community based study in East Gojam zone, Ethiopia, showed the prevalence of blood glucose (13.4%) to be higher in urban than in rural areas (10.3%) (Wondemagegn, Hbizuayehu, Abie, Ayalneh, & Tiruye, 2017) . Small area community based assessments were conducted to determine the prevalence of NCDs risk factors in Ethiopia. Most of these studies were conducted on the prevalence of hypertension, with the results showing a prevalence of 28% in the town of Arba Minch (Helelo, Gelaw, & Adane, 2014) , 45.8% in Adama City (Anuwer et al., 2015) , 27.3% in the capital city of Addis Ababa (Angaw, Dadi, & Alene, 2015) , 19.8% in Bahir Dar City (Anteneh, Awoke, & Birhanu, 2015) , 28% in northwest Ethiopia (Abebe, Berhane, Worku, & Getachew, 2015) , and 50.3% in south west Ethiopia (Asgedom et al., 2016) . A hospital based mortality study in Addis Ababa showed that 31% of annual deaths were attributed to NCDs (Misganaw, Mariam, Araya, & Ayele, 2012) .
Considerable effort has been made to project the anticipated health burden of NCDs in many countries, with little progress in Ethiopia due to a limited understanding of the country-specific risk factors. Despite the growing burden of NCDs, there is limited information on the prevalence and regional distribution of NCDs risk factors within Ethiopia, and on the perception of healthcare professionals' about these risk factors, this being important to help policy makers to establish appropriate interventions in affected areas. This study therefore aims to establish healthcare professionals' perceptions on the prevalence and regional distribution of NCDs risk factors in Ethiopia.
Materials and Methods

Study Design
A mixed research method, explanatory sequential design was conducted at 13 purposively selected Ethiopian hospitals that provides tertiary healthcare for NCDs.
Location and Participants
The study was conducted in 13 referral hospitals in five regions in Ethiopia: Addis Ababa City, and the regions of Amhara, Benishangul, Oromia, and Southern Nationalities. The study consisted of two phases, the first being a questionnaire survey of 312 healthcare professionals' who were proportionately and randomly selected from the 13 hospitals, and the second entailing interviews of 13 hospital managers who were purposively selected to establish their understanding of the NCDs risk factors. Participants were considered for inclusion if they had three years and more work experience in a hospital treating NCDs related conditions.
Data Collection Procedures
A self-administered questionnaire was developed after being piloted to ensure validity and reliability. The validity of the questionnaire was also checked by a biostatistician before the data collection commenced. For the questionnaire items, using the standard cut-off point (alpha = 0.05), a Cronbach's Alpha 0.776 was obtained.
During the first phase of data collection, healthcare professionals' who consented in writing to participate and fulfilled the inclusion criteria completed the questionnaire. It consisted of two sections, the first enquired about their demographic characteristics, and the second established their perceptions on the prevalence and regional distribution of six NCDs risk factors (Alcohol, unhealthy diet, lack of physical exercise, tobacco use, blood glucose, and hypertension). Participants were requested to rate their perceptions on a 5-point Likert scale ranging from "very low" (1) to "very high" (5) for each condition for all included regions. A trained fieldworker administered the questionnaires to the selected healthcare workers. In the second phase, an interview session was scheduled with 13 hospital managers to investigate their personal opinion on the predictors of NCDs risk factors.
Statistical Analysis
The phase 1 quantitative data were cleaned, coded and analyzed using the Statistical package for Social Science (SPSS) version 24. Descriptive statistical analysis was performed to illustrate the socio-demographic characteristics of the participants. The perceived NCDs risk factors were statistically analyzed to establish the mean and standard deviation, and a sample t-test was applied to identify their mean difference and ranking. Frequency tables were used to indicate the perceived degree of NCDs risk factors. One-way ANOVA F-test and Post Hoc Tukey HDS multiple comparison of mean was used to determine the perceived distribution of NCDs risk factors among the regions. All tests were conducted to show a 95% confidence intervals and to recognize a 5% level of significance. All means were considered significantly different at p < 0.05. For the qualitative analysis in phase 2, information obtained from the interviews were transcribed and transferred into the Nvivo11 software package, where the data was thematically analyzed.
Ethical Considerations
This study was approved by the local institutional biomedical research and ethics committee according to the principles of the Declaration of Helsinki. (Reference number: HSS/0683/015D). Permission to conduct the study was obtained from the Ethiopian Ministry of Health.
Results
Phase 1-Quantitative Component
The general characteristics of the participants are illustrated in Table 1 . The results showed that almost two thirds of the respondents were male (195, 62 .5%), with most being 27-33 years of age (58.0%) and married (255, 81.7%). Two thirds of the participants were general nurses (209, 67.0%), while a greater number of physicians were general physicians (72, 23.1%). Over half had 3-8 service years (57.4%) with only a few (8, 4.2%) having 15-20 years of service and health team managers (12, 3.8%). The results of the perceived ranking of NCDs risk factors (Table 2) were statistically significant, with a lack of physical exercise (M=4.94, SD=.245, t (311) = 139.383, p < 0.0005) being highest, followed by hypertension (M=4.89, SD=.312, t (311) = 107.021, p <. 0005) and an unhealthy diet (M=4.61, SD=.782, t (311) = 36.43, p < 0.0005), while blood glucose (M=3.41, SD=1.0, t (311) = 7.241, p <. 0005) was ranked the lowest. The healthcare workers perceptions about the prevalence of NCD risk factors are displayed in Table 3 , with the highest being lack of physical exercise (93.6%, p < .0005), hypertension (89.1%, p < .0005), and unhealthy diet (79.8%, p < .0005). The results on the regional distribution of alcohol abuse as a NCD risk factor in Table 4 indicate that Addis Ababa (AA) is regarded as having a significantly higher prevalence of alcohol use than in the Oromia (OR) (p < .0005) and Southern nations and nationalities (SNNP) region (p < .0005). Amhara (AM) region has a higher perceived prevalence than OR (p < .0005) and SNNP regions (p < .0005). Benishangul Gumuz (BG) region has a higher perceived prevalence than the OR (p < .0005) and SNNP regions (p = .004).
The perceived prevalence of unhealthy diet as indicated in Table 4 is significantly higher in AA region than AM (p < .0005), BG (p < .0005), OR (p < .0005) and SNNP regions (p < .0005). It is also significantly higher in AM region than the OR (p < .0005) and SNNP Regions (p < .0005). There is a significant higher perceived prevalence of lack of physical exercise in AA than in the AM (p < .0005), BG (p < .0005), OR (p < .0005) and SNNP regions (p < .0005). It was also perceived to be significantly higher in AM region than in BG region (p = .004), in OR region than BG (p < .0005) and SNNP regions (p < .0005). (Table 4) The results showed a significant higher perceived prevalence of tobacco use in BG region than AA (p = .027), AM (p < .0005), OR (p < .0005), and the SNNP regions (p < .0005). A significant higher disparity in tobacco use was observed in AA region than OR (p < .0005), and SNNP region (p = .007), and in AM than OR region (p = .005). As indicated in Table 4 , a significant higher perceived prevalence of blood glucose is reported in AA region than the other four regions (p < .0005). It is also found significantly higher in AM than BG region (p < .005), OR than BG region (p < .0005), and SNNP region than BG region (p < .0005). The results revealed a significant higher perceived prevalence of hypertension reported in BG region than AM (p = .005), OR region than AM (p < .0005), SNNP region than AM (p < .0005), and AA region (p = .002). Note. *p < 0.05. AA = Addis Ababa city, AMR = Amhara region, BGR = Benishangul Gumuz region, OR = Oromia region, SNNPR = Southern nations and nationalities region.
Phase 2 -Qualitative Results
Questions regarding the top three NCDs risk factors identified in Phase 1 (unhealthy diet, lack of physical exercise and hypertension) were used in the interviews and focus group discussions with the hospital managers to obtain their opinions regarding the major NCDs risk factors in Ethiopia.
Q1. What are the lack of physical exercise related risk factors for NCDs? Which aspects of physical exercise contribute to NCD?
The focus group discussants highlighted inadequate physical exercise to be a risk factor for NCDs:
"…inadequate regular physical exercise can be the main NCDs risk factor in our country, due to the fact that the participation of adults and the elderly in physical exercise is poor throughout the country. Motivation to partake in physical exercise is lacking in the community, schools and work places. …participating in physical exercise is perceived as fruitless and wasting of school, study and work time by the community." "…the case of physical exercise is a serious issue. Adolescents spent their time after school in restaurants by drinking alcohol or chewing tobacco. The physical education curriculum in schools from grade one up to university level is not up to standard. The time allotted for the physical education program in schools is 40 minutes per week, which is not enough when compared to the WHO recommendations on physical activity."
Q2. What are the risk factors of NCDs associated with hypertension?
The respondents' reported that situation, social class, current health status, and age were the contributing factors to hypertension in Ethiopia. All focus group discussants indicated tobacco use, including the chewing of tobacco, excessive alcohol drinking, as additional risk factors in Ethiopia.
"…the number of breweries are increasing dramatically. Major social media's (radio and television) are advertising alcoholic products regularly several times a day. This advertisements on alcohol results in cost reduction, which in turn leads to an individual's chance of purchasing alcohol products at a low cost. Consuming of the local alcohol product ('Arakie') is responsible for hypertension and liver cancer. …also, the government is manufacturing tobacco and cigarettes. Tobacco products can be purchased from the market or self-prepared, and chewing of tobacco are all risk factors for NCDs."
Discussion
This study aimed to establish healthcare professionals' perceptions on the ranking, prevalence and regional distribution of NCDs risk factors in Ethiopia. The results of the two phases of the study were integrated, and the results of Phase 1 was substantiated by the responses from Phase 2.
A significant number of participants (93.6%) indicated a lack of physical exercise to be the major perceived risk factors for NCDs in Ethiopia. This was supported by the results of the qualitative study, which revealed that public attitude and governmental policy contribute to the lack of physical exercise. The qualitative results are consistent with other studies that indicate negative attitude (Amireault, Godin, & Vézina-Im, 2013) , lack of awarness on the health benefits of physical exercise (Duncan et al., 2014) , and lack of infrastucture (Goodman, Sahlqvist, & Ogilvie, 2014) that enables physical exercise participation as being responsible for its high prevalence. The result of our study on pereceived prevalance of lack of physical exercise is higher than the finding in Uganda of 51%, which can be attributed to the diferences in the study setting, participants and the terminologies used in the study, such as physical exercise and physical activity (Mondo, Otim, Akol, Musoke, & Orem, 2013) .
The perceived prevalence of 89.1% of hypertension in our study is much higher than the 27.3% found by a study in Addis Ababa (Angaw et al., 2015) , 16.9% in southwest Ethiopia (Gudina, Bonsa, Gudina, & Hajito, 2014) , 17% in Tanzania and 19% in Uganda (Kavishe et al., 2015) . The difference could be attributed to study populations, with this study exploring the perceptions of healthcare providers' nationwide, while the previous studies were on members of the public living in specific locations. The results of this study showed a 79.8% perceived prevalence of unhealthy diet, which is lower than the 93% reported in Bangladesh (Zaman et al., 2015) . The difference might be attributed to geographical location, cultural norms and food habits. In Ethiopia, the perceived prevalence of an unhealthy diet was high due to the limited availability of fruit, with fruit and vegetables being considered as the meal of patients or people who are ill. The public's desire to maintain a high body fat, and the frequent eating of animal fats to develop a big stomach, are contributors to an unhealthy diet, as indicated in the interviews with the hospital managers.
called 'Arakie', which is the major cause of liver cancer and hypertension, according to the interviews with the hospital managers. While other countries attempt to reduce tobacco usage, the National Tobacco Enterprise (NTE), a company owned by the government, is increasing its production of cigarettes from 4 billion to 6 billion a year. While other World Health Organization affiliated nations are implementing an increase in tobacco and alcohol taxes to discourage consumption, Ethiopian policy makers are not following suite, which contributes to worsening tobacco use.
The present study indicates a statistically significant difference in the perceived prevalence of NCDs risk factors among the Ethiopian regions. The regional distribution of alcohol abuse was perceived to be higher in Addis Ababa (AA) than other regions, due possibly to most breweries being located in and around the city, which may result in a higher public access compared to other regions. This is consistent with a Chinese study that demonstrated the regional disparity of drinking among residents who live in area where the production of alcohol is high compared to other regions (Li, Wang, Chen, Chai, & Tang, 2015) . The perceived prevalence of an unhealthy diet was significantly lower in the Oromia and SNNP than the other regions. This variation might be attributed to the fact that Oromia and SNNP regions are naturally rich in plant and vegetable resources, including fruit and vegetables. The higher perceived prevalence of lack of physical exercise in Addis Ababa followed by the Amhara region compared to the other regions could be due to these areas being the most urbanized areas of Ethiopia, resulting in more inactive lifestyles. This finding is consistent with a study in Nepal, which indicated that urbanization contributed to a reduction in physical exercise (Vaidya & Krettek, 2014) . The perceived prevalence of hypertension and tobacco use were higher in Benishangul Gumuz than other regions, which could be ascribed to the cultural and societal norm favoring the use of tobacco, salt, alcohol and raw animal meat.
Overall, the results of this study is consistent with survey studies in India (Mote, 2016) , China (Li et al., 2015) , and Cameroon (Kufe, Ngufor, Mbeh, & Mbanya, 2016 ) which showed regional disparities on the prevalence of NCDs risk factors. These could be associated with the demographics, lifestyle, cultural and social norms, geographic variations and religious influences of a specific region.
Conclusion
The findings of this study showed considerable agreement in the ranking of the main NCDs, as well as in the perceived prevalence and regional distribution of NCDs risk factors among the different regions of Ethiopia. Ethiopia is characterized by considerable ethnic, religious and culture diversity, as well as a range of dietary habits, lifestyles, health beliefs and awareness, illustrating the need to establish specific strategies for effective NCDs risk factor interventions that accommodates this variety. Regionally appropriate health education is needed, particularly on the benefits of physical exercise, healthy diet habits, and roots of hypertension, blood glucose and the negative health effects of tobacco and alcohol use. To establish regionally specific NCDs risk factor interventions, identifying future illness patterns are essential to assist policy makers to allocate resources and execute strategies. Further population based studies are required to determine the burden of NCDs risk factors and take preventive actions at regional level.
